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GUEST EDITORIAL 
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The electricity grid is facing four major challenges — increasing electricity demand, 
ageing grid infrastructure, ever-increasing penetration of renewables, and significant 
uptake of electric vehicles. To address these challenges, it is of vital importance to 
integrate modern communications, control, and computing technologies into one of 
the most complicated systems on earth, the electricity grid, for building an 
autonomous smart grid. 
 
The realization of the autonomous smart grid will require collaborative and sustained 
efforts from the Societies of Power Electronics, Power & Energy, Control, 
Communications, and Computing over the years to come. This Feature Topic aims to 
facilitate this sustained effort by disseminating general ideas extracted from cutting-
edge research results spanning multiple disciplines. We received 16 submissions from 
around the world, and only 7 papers were selected for publication.  
 
To integrate advanced technologies for enabling an autonomous smart grid, we must 
have a scalable and flexible communication framework. Two articles address such a 
need. The first article entitled ``Distributed Communication Architecture for Smart 
Grid Applications’’ presents a distributed architecture in the smart grid that processes 
data locally. In the scenario therein, communication distances are shortened and thus 
power data can be delivered reliably. The second article entitled ``Software Defined 
Networking for Flexible and Green Energy Internet’’ brings up a new version of an 
energy system termed Energy Internet that can provide highly efficient 
interconnection among various grid components, such as renewable energy resources, 
energy storages, and loads. A software defined Energy Internet architecture that 
allows peer-to-peer energy delivery on a large scale is discussed. 
 
Having a robust communication framework with flexibility and scalability, we envision 
high penetration of electric vehicles (EVs) into the future power grid, providing new 
challenges and opportunities to the grid performance. In our third article, ``Online 
Charging Scheduling Algorithms of Electric Vehicles in Smart Grid: An Overview,’’ a 
comprehensive review on state-of-the-art online EV charging algorithms is conducted. 
Those algorithms can address different degrees of uncertainty and randomness 
induced from EV charging while harvesting a few benefits of grid management such as 
load flattening and fast frequency control. The fourth article, ``Vehicular-
Publish/Subscribe (V-P/S) Communication Enabled On-the-move EV Charging 
Management,’’ investigates a communication scheme that supports on-the-move EV 
charging management. Related open research topics, for example, oriented 
information dissemination, integration of renewable energy and advanced charging 
technologies, and vehicle-to-grid operation, are examined as well. The fifth article, 
``Energy Management Framework for Electric Vehicles in the Smart Grid: A Three-Party 
Game,’’ considers the interaction between the EVs, power grid, and smart 
communities (SCs). Two energy management schemes termed SC-centered and EV 
centered systems are introduced.    
 
Our first five articles cover various aspects on the realization of an autonomous smart 
grid. Autonomous smart grids lead to a number of heterogeneous applications based 
on machine-to-machine (M2M) communications, but communication authentication 
becomes increasingly challenging because of the increasing number of M2M nodes. In 
the sixth article, ``A Framework of Machine-to-Machine Authentication in Smart Grid: 
A Two-Layer Approach,’’ an authentication scheme for advanced metering 
infrastructure that employs smart meters to enable two-way communications 
between meters and electric utilities is designed. The underlying idea is that public key 
infrastructure and channel signatures are used to authenticate smart meters globally 
and locally, respectively. 
 
Successful operations of autonomous smart grids rely on not only integration of 
technologies but also regional or national policy and regulations. The seventh article 
in our Feature Topic entitled ``Making Demand Response a Reality in Europe: Policy, 
Regulations and Deployment Status’’ provides a timely discussion on related issues, 
including European policy to the adoption of demand response, assessment of 
European regulatory, European standardization aspects related to demand response, 
and commercial demand response services in Europe. Although only Europe is in focus, 
ideas and concepts therein should shed some light on policy making and regulations 
pertaining to demand response in other non-European countries around the world. 
 
The coverage of this Feature Topic is by no means comprehensive. Due to space 
limitation, a number of exciting topics are missing. We encourage our readers to 
investigate further and hope our Feature Topic can facilitate spreading brilliant ideas 
and bringing up new research directions. Finally, we would like to thank our reviewers 
and authors for your valuable time and inputs. 
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